Modeling the Behavior of Zn-AgO Batteries During High Rates of Discharge by VanZee, J. W. & Lee, Woo-kum
mc_
• _
0 _
I_"_ .-
o
_._
0
0
om
N2
><
-_Z
1996 NASA Aerospace Battery Workshop -47- General / Primary Battery Session
https://ntrs.nasa.gov/search.jsp?R=19970013718 2020-06-18T00:14:48+00:00Z
.!_ 2
0
II
I
© (I)
C
0
lu
0
rr(I)
• (D
> -0
"--- 0
(3 L "_
o.,-d o
.Q • 0
.__ L_
owa.
C
_ f:: E
• _ o_
"4"' 0 "4-'
rn -_
>
_aa.
0 0
C
0
im
im
im
a
C
0
im
L.
E
0
E
0
0
0
C
0
in
0
E
0
0
o
o
Ne
e_<
-.iz
1996 NASA Aerospace Battery Workshop -48- General / Primary Battery Session
00
e-
if)
0
_) --"
Oen
N.o
--iZ
1996 NASA Aerospace Battery Workshop -49- General / Primary Battery Session
O¢D
0
¢,q
H
D
©
+
ezO
<
c,,I
°_
¢-q
O
÷
eq
°*,,,,,t
o <
t"q
B
II
D
±
©
÷
©
¢'q
e_o
<
¢.)
°_
!
¢-,q
+
©
t',l
:C
+
©
<
¢.,q
O
¢D
¢D
_0
Z
H
ZZ
©
t"q
÷
©
¢.q
!
©
b_
>
!
H
©
t"q
+
!
t"q
÷
©
cq
÷
©
o
e..
¢t)
o
Ne
>,¢
<
Wz
1996 NASA Aerospace Batte_' Workshop -5 O- General / Primary Battery Session
E
0
E
0
0
!
0
rn _
c
__ 0
0 !
0 C_l !
L_ I_ !
O_ 00 c_ o
0
I_-
II
(D
0
0
OJ
°I°
m
0
CO •
_-- C
im
6 o
II _0
0
O9
LL CO
0
r
0 0
in_n
0 c
•-- 0 O-
._._
°_
_ E'_
e_
o
e-
ffl
o
orn
Ne
-iz
1996 NASA Aerospace Battery Workshop -51 - General / Primary Battery Session
0r_
_D
1996 NASA Aerospace Battery tVorL_hop - 5 2- General / t'rimary Battery .Session
0E
(D
<
o4
l
e,i
1996 NASA Aerospace Battery Workshop -53- General / Primary Battery Session
Ii
C3
¢D
0
0
O_
c"
l,..
c"
0
E
um
a
C
0
I
"0
0
I,.-
ro
o
m
Iii
0
I,..
(D
C
iim
c-
O
iim
ro
o
>
o
Z
I
!,,--
>.,
iim
ro
o
_c _, "o
..,.., c"
i--._ o
c o rO
0 '-
0 X
:09 cu
0 ""
.,.., _ (!,)
!,,--
--" 0
I I I
_,..C
c.
o
c-
o
o_
o'J
¢D
No
><
-_z
1996 NASA Aerospace Battery Workshop -54- General/Primary Batter), Session
0
IIm
¢0
t___
t"3
X
X
m
m
0
ill lmll
o_
t,q
II
0
"d "-'*
0
c-
O
_na
N_
--iZ
1996 NASA Aerospace Battery Workshop -55- General / Primary Battery Session
0l
¢D
¢,q
+
O ÷
Bm I
¢'4
o
tu _
t.__
G)
0
C_
+
%
%
J
II
oo
c'q
IV
I
D.
II
o
o
_rn
N_
-iZ
1996 NASA Aerospace Battery Workshop - 56- General / Primary Battery Session
0
0
V
0
0
¢-.
U..l
L_
>
0
0
©
r._
o,,ml
<
©
t_
cq_
II
II
N
II
C_
o
¢-
o
ocn
o
NO
><
e_
_z
1996 NASA Aerospace Battery Workshop -57- General/Primary Battery Session
O
Iim
t_
k__
!
L__
m
I
I
I
ID
¢,q
L9
II
O
r-
NO
e"
t,,,I
II
!
"13
e--
t_
O
r-
1',4
O
t--
rq
II
L_
r-
o
e"
O
O)
'm"-
N_
>,<
-_z
1996 NASA Aerospace Battery Workshop -5 8- General / Primary Battery Session
c- 0
0
I,I
C
o OE
_.__
_bq_
0 7O
c- _--
o o II°--
_o _
"c- o
m U)
o_
C_3 c-
°--
I ' I ' l ' ! ' I ' I
- II
•
\\,
_)t.) ' iX
c c c
EEE
I I I
o ,-- c,4
• it'i
0
0
k.._ •
C?
Q_
(D
I
0
0
0
I , I , I i I
0 0 0 0
d o o d
I I I I
I
0
0
I
0
O0
0
d
"_C_
C_
0
0
0
o
C
0
Go
._
g)
g_
CD
0
._
t,O
c
E
°_
(¢w 0/V) l.u_j.Jno uo!l.nlos
1996 NASA Aerospace Battery Workshop -5 9- General/Primary Battery Session
(1)
"-0
0
t'-
-4--a
• -- Q..)
I LL3
-q-
ON
c- -0
0 C
_D o
03
"-- 0
0_ 0
r-_ o
CL
(1)
(/3
c_
0
0
II
o--
aO
c5
I
I
0
/
/
/
W[ /
I
i
I
I
i
I
P
I"
I
I'
/
/
/
I t I I , I +
d d o d
0
ob
d
cO
0
r--.
C)
C-
OC(D .._
d ._
-'0
69
L.O CO
d
c-
O
d c(13
E
0
c_
d
0
0
0
0
C_
d
-HO j0 UO!_IDJ_Ua:Z)UO0 ssalUOlSUaL,u!C _
1996 NASA Aerospace Bottery Workshop -60- General / Primary Battery Session
q)
..4...a
_D
Ct:£
UT_
t--
c_ E(D
0
fY<
--8
0 o
0
C,---
0 II
_£3
o__
k.._.
fJ3
0
Cq
0
0
' I
t",4 t",4 t'LI
EEE
u u u
c c c
o_ o_ o--
EEE
I I I
<<<
uouo_
o_-{N
" i
I
i I i
0
0
I ' I ' I
i
I i ! , I
0,,I 00 '_-
,-- O O
O O O
o c5 o
1
! --
I
.
1
O
O
O
c5
O
00
O
{1}
{.}
E
C}
CO .4,
c5 --
-C}
03
03
{1.}
c-
O
.q- "_
O c
{D
E
o_
r7
oq
o
O
(cws/M) a_D_ 6u!1.oaH ;_1
1996 NASA Aerospace Battery Workshop -6 ] - General I Primary Battery Session
(19
(19 O
E k....
..4--/
@
(1.) --
ur_ t-aA
k._
C) O
c-- f-
oN
.03 f--
'+- O
o_
.._ t-
O (D
,+-- O
'+'- G_I,I
c-
O
I ' I ' I
'°
,o,
I
', t"q
I
I
I
I
I
I
II
I
I
I
I
I
t"q _ t"4
E _ _ E
, 0
E "E
I
0 ,04
! x I J I I I J
r--- ,-- u_) o] r-o
' I ' I ' I '
t I I I I
A 'aoo_xa_ u_ apoJsaala/Jo_o_0das _o
0
0
cq
0
c'_
Lr)
q
@
0
_" 0
0
I , i ] I J
I'-- _- uO
O4 _0 t_J
I I I
SlO!]Ua_Od
E
C
o--
E
I
<
Cr_
(-
°_
rh
>.,,
o--
0
Q.
tD
0
1996 NASA Aerospace Battery Workshop -62- General / Primary Battery Session
c-
O
L_
._Q
k....
CO
653 ©
(1)-°
C-L_ E
©
C C
C) "--
©
N
L.._
©
O
EL
1
I
i
I
I
,r
l
I
I
I
i
I
,p
I
1 ' f ' 1 ' I ' !
Cq
u E E
"E C C-
1 E E
"_ I I
0
I
0
CO
0
(5
_D
d
LC?
(D
(5
r,o
o
1 _ I I Ii I ] l,i I I 1 I
u') 0 _ 0 i...@ 0 u'-)
ON C,,I ,--- ,-- 0 0 Ob
• ° • . •
o o o o o d o
(1)
0
c-
o
CO
"o
@
c-
O
co
c-
¢)
E
(_w o/M) a_o_juot_oJau@9 _.OaH
1996 NASA Aerospace Battery Workshop -63- General / Primary Battery Session
C
0
__(3
,w
k....
O3
© 0
_- _)t"V -_
_-GE
_ cC)
 -V2
O
O
N
k__
©
O
[2_
I
I ' I
\
\
k
\
\
\
\
m
\
"\
\
' I ' I ' I ' I ' I
J I I I i I i I _ l i I _ r
I_ qD LD tD qD tD t_ t_
d d d d d d o o
O
(_
-o
cO
O
c_
O
69
6O
c-
qC) O
c-
E
O
d
d
t.O
0
1996 NASA Aerospace Battery Workshop -64- General / Primary Battery Session
t,-
0
A
=o E
II
| mm
-r- -_
0 ¢'
_,, 0
0 _-
¢,- o
0 --
llJ
wm m
L._. im
•,-, ¢/'j
O_
13
I
04
04
0
i
• I
• I
I 1 I t 1 I ; I
_'-- 0 _ I_0 I_- _
0 0 0 0 0 0 0
_HO _o uo!leJlueouoo S£alUO!SUSW!O
0
13)
d
oO
c5
0
i-
n
0
,_- if)
c5 _
E
°_
o2. C3
0
0
0
d
0
1996 NASA ,4 erospace Battery Workshop -65- General/Primary Battery Session
I , I t
cO I'_
0 0 0 0
0
0')
0
O0
c_
c_
d
c_
c_
0
0
c_
d
0
0
0
t'-
0
°_
E
-NO 1o uo!leJ_,uaouoc) SSalUO!SUaW!C]
1996 NASA Aerospace Battery Workshop -66- General / Primary Battery Session
miim
e"
0 o
IX, "
r.... IIX
m
0 ._
B
t.U
¢D
e-
l..-
P
I I
(A) le!luelod
E
0
r-
E
I
V
°_
0
0..
0
1996 NASA Aerospace Battery Workshop -67- General/Primary Battery Session
00
L_
U.
0
i
0 •
i_
> 0
u_
0
a
0
N-- ,,6,=I
0
0
W
E
o
<
Lo j
v i
%1
I I I
00 CO
U_ u_ uO
i
I
I
4
I
I
I
I
I
!
I
i
I
i
I
i
I
i
I
I
I
I
i E
i o
o
t
S
:y.._i_
E
o
<
E
o
©
m
m
I I I I _ I I
CXl 0 (0 CO _" 0,1 0
c_ 0 o o o o 0
uo!loeJ-ielO 
0
C_
c5
oo
0
0
CD
c5
c_
c5
eq.
0
eq
c5
0
0
c5
0
0
.__
r7
(D
0
(-
1996 NASA Aerospace Battery Workshop -68- General/Primary Battery Session
C
0
in
I_
i,
0
0 •
t_ e =
O O
O o
O _
O
O
t,1,==
W
O4
E
o I
i
iOl ,
I
I
i
Ii
I
L
o
O
O
O4
J
O4
E
o
<
E
tl')
O
<
t'N
o I
o i
v
O
<
! '
I
I
I
I
I
I
'm
! •
! •
,:
! .
! -
°a
I .
i °
!
! •
! .
',m
I
I
!
I
!
!
Nm
S w.
I "
I
I •
I °
,j
! ,
! •
I
I ,
_:
! .
'm
I
!
I
I
I
I
I
I I I I I I I I ' I I
0 0") O0 _ (_ _0 _ 0") 04 _ 0
,-- c_ o c_ o c_ o o o 0 0
uop,oeJ-i elOlA!
0
O_
c5
oO
c5
c5
(.0
c5
143
c5
c5
0
O4
0
c5
0
c5
(D
0
(-
g3
r_
..9.o
c"
0
cO
(-.
E
r_
1996 NASA Aerospace Battery Workshop -69- General/Primary Battery Session
uo!J,oEJ.-i elOiAi
1996 NASA Aerospace Battery Workshop -70- General / Primary Battery Session
i
I
I
I
i
I
I
I
I
I
i
I
I
O
O
c5
t-.:
O
(D
ci
I O
I
I
I
I
I O
.II
I
I
I
O
O
c'-
C3
if)
c-
o
o
E
o_
C3
(ewo//V_) ale_! uop, eJauao _,eeH
1996 NASA Aerospace Battery Workshop -71 - General / Primary Battery Session
e,,
o
am
t_
N
iiimu
L_
m
O
IX.
E
o
c
.E
<
O
A
n,,
E
O
t.__
q,-
"13 i
O
t...._
O j
m
L_.
> i
um
or) i
I
O'J
e"
am
I
i
i
i
!
I
I
L I
(D
O
r l i
,_ c,q o
O o c5
(8_O/M) e:i,eU
I I I I
0 0 0 0
0 0 0 0
u0!leJeue© lean
0
0
0
0
0
oO
0
c5
0
c5
c5
eq
0
C_
c5
c5
0
c5
0
0
r-
n
el)
cl)
c-"
0
Cl)
0
E
D
1996 NASA Aerospace Battery Workshop - 72- General / Primary Battery Session
e,-
O
E
O
n. E
0 II
I1._ .i
14...
°L_
o
C _
mi
O
i--
E
o
E
i
m co
o
M
¢'4
.]1
I
I
I
I
I
I
I
I
!
!
I
I
I
I
!
!
!
I
I
I
!
I
I
I
E
o
E
I
o
J
t"N
E
r-
I ,
I! t--
i "-
I
i
t
I
I
i
I
i
I
I
I
I
!
I
i
I
I
l
I
.|
i
i
I
I I 1 I I I I I ' I _ I
O O") CO I'_ £.O L.O _ O'3 04
C_ C_I "*-- ',r- _-- '_-- _ ,v-- ,r'- _. _.
o o c5 c_ cl c5 c5 o c5 o o
O
O')
O
cO
O
e"
c5 .-
IZI
la3 ct)
c5 _
r'-
O
- O c--
E
O
- _5
_5
O
(£wo/M) a_,eN u0!],eJaue,-'O _,eaH
1996 NASA Aerospace Battery Workshop -73- General / Primary Battery Session
c-
O
•v' 1::
ix. fi
I:: m
O v-,
Ill
M "--
r-
E
!
,(
co
oo
sj °
E i
¢.)
._c
E
!
o
c,o
o
im m
m
ID
m
¢_ 0')
O
I--
I
!
I
/
I
I
;
I
#
!
i
C'I
E
b.-
C'4
I
o I
\
\
i
I
I
i
I
!
I
I
I
I
i
i
i
i
I
q _
i
I
I
i
t I [ [
,-" c5 o c5 o
(_WOlM) ele_ uo!leJeueo leeH
0
0
OO
c_
!'..
0 U)
a
(P
E
c5
0
c_
1996 NASA Aerospace Battery Workshop -74- General / Primary Battery Session
L__
0
L_.
"0
0
>
CI
0
C
mm
L_
0
L_
12.
C
0
t__
C
(3
E
L_
0
m
.._,
09 to o
._.. o
It
c0 c-
o
•- c- 0
E o
r- _ .Qo _., ._.
c_ o .r--
-0 S: "" "-
a) L _ D
a) • C] a)
e-
ll _ _ L__
&... .¢..a (D ..I.-a(,_
m_ L_
L_ L__
L. = 0 0..
• "-o E
o.. ,"- I_ (I.)
E o
i.._ d o £3
o -,.-' _
• _ "o
"0 t-- t-- (_
:::3 _ >
•5 _ -_ .-6
c: " W O_
"_ ..=
_ o_
0
t"
0
o8
N£
><
-.SZ
1996 NASA Aerospace Battery Workshop -75- General / Primary Battery Session
0"0
m
0
0
<
1,13
0')
0
I
03
Z
i...-
iI)
C
0 .,_.
im
L_ t.__
t_ m
0 _ ,-- t-
O L_ • --
Z o_ c_
0 _
Z _; I-" Uj
t- "0 > "--
C • L_
(.9 O90o
Z m
0 Z ° • -_
._!_2
u O_,-D
0 --.-q
o
o
o111
u
m<
><
.-iz
1996 NASA Aerospace Battery Workshop -76- General I Primary Battery Session
